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Summary 
An apple rootstock improvement program at the Morioka Branch, Horticulture Research Station, 
now reorganized as the Apple Research Center, NIFTS, was started in 1972. Main objectives of the 
program were: todevelop excellent rootstocks that are able to control tree size favorably; toresist 
diseases and pests such as crown rot (Phytophthora cactorum. P cambivora), wooly apple aphid 
(Eriosoma lanigerum); totolerate water-logged soils; and to propagate easily by hardwood cuttings. 
A controlled cross of Malus prunifolia'Seishi'x'M.9'was made during 1972 -1975. Over the 
next 11 years initial screening of the seedlings continued at Morioka and three clones together 
with other seven clones were selected in 1984 with the desirable characteristics for putative vigor 
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estimated by bark/wood ratio of root and propagative ability. Beginning in 1985, these rootstock 
selections were subjected to field trials executed by 12 experiment stations located in apple 
growing districts in Japan. 
Based on orchard performance and observation of disease and pest resistance,'JM 1','JM 7'and 
'JM 8'were released in 1996, and registered as No.7 443, 7 444, 7 445 respectively, under the Plant 
Variety Protection and Seed Act of Japan to keep plant breeder's right on September 21, 1999. 
Three JM rootstocks were resistant to crown rot disease and wooly apple aphid.'JM 7'and'JM 8' 
were also resistant against CLSV, but'JM 1'was susceptible.'JM 1'and'JM 7'were less susceptible 
to fire blight than'M.26'. 
Over 90% of cuttings in'JM 7', over 80% in'JM 1', over 70% in'JM 8'rooted by using hardwood 
cuttings in the nursery, while O -8% in'M.9EMLA'and'M.26EMLA'. Average shoot diameters were 
6.6 to 7.0 mm and length of shoots were 77 to 101 cm. Rooting abilities of these JM rootstocks are 
much better than'M.9EMLA'and'M.26EMLA'. 
Observations of'Fuji'trees over 15 seasons in the orchard at Morioka proved that'JM 1','JM 7' 
and'JM 8'produced trees smaller than'M.9EMLA'. Trees on'JM 7'and'JM 8'tend toward typical 
overgrowth of the rootstocks. Three JM rootstocks produced very low number of suckers and very 
low amount of burrknots compared to'M.9EMLA'and'M.26EMLA'. 
Trees of'Fuji'on JM rootstocks had similar precocity to'M.9EMLA'. Cumulative yield efficiency 
of'Fuji'was highest in'JM 7', and it was higher in'JM 1'and'JM 8'than that of'M.9EMLA'or 
'M.26EMLA'. 
Fruit weight, red color development, soluble solids content, titratable acidity, and flesh firmness 
of'Fuji'were measured. Large differences were not found in these traits except for soluble solids 
content and flesh firmness among the fruits. Average soluble solids and flesh firmness were higher 
in JM rootstocks than'M.9EMLA'and'M.26EMLA'every year. 
Our results suggest that resistance to several diseases and pests are better, and the trees are 
more productive on these JM rootstocks than they are on'M.9EMLA'or'M.26EMLA'. We regard 
these new rootstock varieties as worthy replacements for'M.9'and'M.26'in Japan. 
















































されている (Websterand Wertheim, 2003) . これら
のわい性台木品種は，現在，世界各地のリンゴ生産地
帯で広く利用されており (Tukey, 1964 ; Webster and 
Wertheim, 2003) , また，各国で，それぞれ自国の環
境条件に適する台木の開発を目的として育種が進めら
















































































で JM 1'(りんご農林台9号）， 'JM 7'(りんご農林
台10号）， 'JM 8'(りんご農林台11号）と命名登録さ
れ（果樹試験場盛岡支場育種研究室， 1996a,b, c) , ま
た， 1999年9月21日付けで品種登録された登録番号













































































スキンは 「無」，果皮の光沢は 「強」，ひびは 「有」，
粗滑の程度は 「滑」，果梗の長さは 「長」，太さは 「極
細」，果心の形は 「平円」，果肉の色は 「黄」，褐色
化は 「強」，硬さは 「中」，きめは 「粗」，蜜の多少
は 「無～僅か」，果実糖度は13.8%, リンゴ酸含量は
1.2g/100 ml程度を示し，甘味は 「中」，酸味は 「強」，
渋みは 「有」，香気は 「少」，果汁の多少および種子の


















歯は 「鈍鋸歯」，葉身の大きさは 「中」，葉色は 「濃
緑」，毛じの多少は 「少」，た＜葉の形は 「円」，長
さは 「長」，葉柄の長さは 「短」である．果実の外観






ンは 「無」，果皮の光沢は 「強」，ひびは 「無」，粗
滑の程度は 「中」，果梗の長さは 「長」，太さは 「極
細」，果心の形は 「円錐」，果肉の色は 「黄」，褐色
化は 「強」，硬さは 「中」，きめは 「粗」，蜜の多少
は 「無～僅か」，果実糖度は16.6%, リンゴ酸含量は
1.Zg/100 ml程度を示し，甘味は 「高」， 酸味は 「強」，
渋みは 「有」，香気は 「少」，果汁の多少は 「中」，種



















「鈍鋸歯」， 葉身の大きさは 「長」，葉色は 「濃緑」，







「小」，密度は 「中」，スカ フースキンは 「無」，果皮
の光沢は 「強」，ひびは 「無」，粗滑の程度は 「滑」，






















は， 'M.9EMLA'の0%, 'M.26EMLA'の7%に対し， 'JM 




(Table 1) . 
Table 1.Survival and growth of cuttings after 5 months in the nursery' 
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2 Average of 199 5 and 1996. 
Y Measured at 20cm above the ground. 
4)耐病虫性
主要な病虫害に対する抵抗性は，接種試験によりその
程度を検討した (Table2) . 
リンゴの枝梢および根を加害する害虫であるリンゴワ
タムシに対しては， 'M.9EMLA'と'M.26EMLA'は感受性






Table 2. Pest and disease resistance of apple rootstock cultivars. 








'Evaluated by artificial infection of Eriosoma lanigerum in a greenhouse. 
Y Evaluated by zoos pore suspension inoculation method of Phytophthora cactorum or P cambivora (Bessho et al., 1989) 
x ACLSV: Apple chlorotic leaf spot virus. ACLSV isolates were inoculated into rootstocks for evaluation using chip budding 
method(Yanase, 1974). 
w ASPV: Apple stem pitting virus. ASPV isolates were inoculated into rootstocks for evaluation using chip budding 
method(Yanase, 1974). 
v Evaluated by using sensitivity test to AM toxin(Tuchiya and Soejima, 1982). 
"Evaluated by conidial suspension inoculation method of Venturia inaequalis(Williams and Kuc, 1969) 
'Evaluation was conducted at Cornell University, New York State Agricultural Experiment Sation by controlled inoculation with 
Erwinia amylovora(Bessho et al., 2001). 























1989 ; Bessho and Soejima, 1992) . 
高接病の病原ウイルスであるApplechlorotic leaf spot 
virus (ACLSV)に対しては， 'JM 1'が感受性， 'JM 
7'およぴJM8'は抵抗性であった 一方， Applestem 


























きいと報告されているが (Barritt.1992) ,'M.9EMLA' 
を対照台木としてわい化度の指標となるふじ’の主幹の











'J MS'ぱ JM 1'およびJM7'よりやや発生が多かった．
14年間を合計しだふじ＇の1樹当たり累計収量は， 'J














Table 3. Field performance of 14 years old'Fuji'on apple rootstocks at Morioka, Iwate. 
Tree Cumulative Cumulative 
Rootstock Tree height 
width 
Trunk girth Relative Root 
yield/tree yield 
genotype (m) (m) 
(cm) vigor z suckers Y 
(kg) efi(kgci/ecnmcy) ' 
JM 1 4.3 4.7 41 7 90 32 338 2.44 
JM 7 4.2 4.8 43 1 93 8.0 401 2 71 
JM 8 4.2 4.3 40 5 87 14.0 327 2 51 
M.9EMLA 4.4 52 46 3 100 22.3 337 1 97 
M.26EMLA 5.2 59 59 3 128 8.5 373 1 33 
LSD。05 0 4* 0.6* 4.4* 13.0* 56* 0.39* 
2 Relative vigor=(trunk girth/trunk girth of M 9EMLA)xl 00 
Y Number of suckers grown over 5cm 
x Cumulative yield efficiency(kg/cmり=Cumulativeyield of 14 years/trunk cross-sectional area 1996 
*Significant by F test at P=O.O 1 
LSD。05= least significant difference at PsO 05. 
?
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Table 4. Fruit traits of'Fuji'on apple rootstocks planted in 1982 at Morioka, Iwate 2. 
Rootstock Fruit weight Soluble solids Malic acid content Flesh firmness content 
genotype (g) (Brix,%) (g/lOOml) (lbs) 
JM 1 264 15.3 0.42 16.8 
JM 7 267 15.9 0.45 16.5 
JM8 257 15 2 0.43 16.9 
M.9EMLA 256 14 4 0.41 15 9 
M26EMLA 262 14 3 0.43 15 5 
LSD。05 18* 0 5* 0.02* 0.3** 
'Average of 1993 to 1996 
*, **Significant at P=0.05, and 0.01 by F test, respectively 
LSD。05= least significant difference at Ps0.05. 
(Table 4) . J M系台木3品種の中では， 'JM7'台樹
の果実の糖度が最も高く，屈折計示度は15.9%を示し，






























こばえの発生はいずれの場所においても 「無」 ～ 「少」
と評価され， 'M.26'と同等ないし少ないことが明らかに







は岩手で 「良」と評価された (Table6) . 
穂木品種としでふじ＇を用いた場合の早期結実性につ























Relative tre Trunk girth Tree height Suckering 
Tree age 
























Dwarf I 40.6 
Dwarf I 27 7 
Dwarfll 22.8 
7 Semi dwarf 18.8 
8 Dwarf! 23.5 
7 Dwarf! 13.4 






Extremely low Very few 
Extremely low Intermediate 
Extremely low Very few 
3.7 Absent 




Very small High 40.6 
Medium Moderate 34.2 





Few Slightly smal Moderate 5 1 7.7 
Intermediate Medium Moderate 24 1 53.2 
Few Smal High 18 8 45.3 












Nagano 8 Dwarfll 20 3 3 2 Absent None Medium High I 7.2 56.0 1.63 
Ishikawa 9 Dwarfl 29.1 4.0 Absent None Smal High 28.4 83.6 1.24 
--------------------------------------------------------------------------------------------・ 鴫-------------------------------------------------・
JM 7 Hokkaido 7 Dwarf I 22.4 3 5 Extremely low Intermediate Very smal - 1.6 21.9 0.55 
Iwate(Morioka) 13 Dwarf I 4 I 5 4.0 Extremely low Very few Very small High 66 9 331.9 2.42 
Iwate(Kitakami) 9 Dwarf I 28 4 3 6 Extremely low Very few Medium High 42. 7 127.8 1.99 
Miyagi 9 Semidwarf 25.3 4 7 Extremely low Very few Smal Moderate 30 2 81.2 1.59 
Akita 7 Dwarf I 1.3 2.3 Absent Intermediate Slightly small Moderate 0.3 5.5 0.54 
Yamagata 8 Dwarf I 23.4 3 5 Absent None Medium Moderate 18 5 40.1 0.92 
Fukushima 7 Dwarf I 21.3 3.4 Absent None None High 35 5 85.3 2.36 
Nagano 8 Dwarf! I 7.8 3.1 Absent None None High 22.4 46.1 1.83 
Ishikawa 9 Dwarf I 28.9 4.0 Absent None Medium Moderate 35.4 123.4 1.86 -------------------------------------------------------------------------------------------------------------------・ 
JM 8 Hokkaido 7 Dwarf I 24.4 3.7 High Very few Very smal - 17.3 39.7 0.84 
Iwate(Morioka) 13 Dwarf I 37 9 4 4 Extremely low Intermediate Very small High 61.6 261.2 2.29 
Iwate(Kitakami) 9 Dwarf! 27. 7 3 8 Extremely low Very few Medium High 33.3 I I .I 1.82 
Miyagi 9 Dwarf I 23.0 4.0 Extremely low Very few Smal Moderate 15 6 27.6 0.66 
Akita 7 Dwarf! 8 9 2 I Low Few Medium Low 0.8 0.9 0. I 4 
Yamagata 8 Dwarf I 25.6 3 6 Low Few Large High 35 0 75.5 1.45 
Fukushima 7 Dwarf I 17.9 3.4 Absent None Smal High 32.4 7 4.8 2.93 
Gunma'9 Dwarfll 39 0 5.1 Medium - Smal Moderate 90.1 379.2 3.13 
Nagano 8 Dwarf! 18.4 3.4 Low None None High 25 2 54.5 2.02 
Ishikawa 9 Semidwarf 35 6 4 0 Low None Large Low 55.7 116.7 1.16 
-------------------------------------------------------------------------------------------------------------------------------------------------―ー・M.9EMLA Iwate(Morioka) 13 Dwarfl 44.7 4 7 Medium Intermediate Very small High 50 8 251.4 1.58 
Yamagata 8 Dwarf I 24.6 4 3 Low Few Medium Moderate 20.7 28.7 0.60 
Fukushima 7 Dwarfl 29 9 5 0 Absent Few None High 34.3 76.0 1.07 
------------------------------------------------------------------------------------------------------------------------------------------------—ー・M.26 Hokkaido 7 Dwarfl 24.5 3.5 Extremely low Many Medium - 9.0 18.5 0.39 
Iwate(灼takami) 9 Dwarfl 40 5 4 I Extremely low Very few Medium High 50.8 154.4 I.I 8 
Akita 7 Semidwarf I 7 6 3 6 Absent Few Smal Moderate 9.4 13.4 0.54 
-----------------------------------------------------------------------------------------------------------------・M.26EMLA lwate(Morioka) 13 Semidwarf 57.0 5 3 Extremely low Intermediate Very small Moderate 78 9 310.7 
Miyagi 9 Dwarf I 19.0 3 7 Extremely low Very few Smal Moderate 14.6 24.4 
Yamagata 8 Dwarf I 26.6 4 2 Absent lntermediate Medium Moderate 38 5 77.5 
Fukushima 7 Dwarf I 24.6 3 7 Absent Few None High 19.6 52.6 
Gunma'9 Dwarfll 41.0 5 6 Low - Smal High 29.5 293.1 
Nagano 8 Dwarf I 23.3 3 5 Low Many Medium Moderate 25.7 63.7 
Ishikawa 9 Dwarf I 31 8 4 0 Low Intermediate Smal Moderate 25.9 79.9 
'Relative tree size: Dwarf I equivalent to M.9, Dwarf I equivalent to M.26, Semidwarf equivalent to MM 106 
Y Cumulative yield efficiency(kg/cmり=Cumulativeyield/trunk cross-sectional area 











す場所が多かった (Table7) . 
ふじ’以外の品種について，‘さんさ’ど千秋， ‘王林で
ば M.26'や'M.9EMLA', 'M.26EMLA'とほぼ同等の品質












で「良」と評価された (Table6) . 
穂木品種としでふじ＇を接いだ場合の早期結実性は，
宮城山形，石川では「中」と評価されたが，岩手，福



















Table 6. Effect of rootstocks on orchard performance of'Sansa','Senshu','Hokuto'and'Orin'in the national trial in 1995. 
Rootstock Tre age Relative tre Trunk girth Tree height Suckering Amount Swelh of Yield/tre Cumulative Cumulaove yield 
Cultivar Location ng Precocity yield/tre eficiency' 
genotype size' (cm) (m) tendency of burrknot graft umon (kg) (kg) (kg/cmり





， Dwarf I 20 I 
7 Dwarfl 14.7 
9 Dwarfl 24.5 
37 Absent 
3.6 Absent 
3 7 Absent 
None Large Moderate 
Intermediate None High 










JM 8 Yamagata 8 Dwarf Il 18 5 3 5 Low Few Medium Moderate I 7 7 32 6 I 20 
Ishikawa 9 Dwarf Il 23 5 3 9 Absent None Large High 25 7 83 0 I 89 
------------ ------------------- ---- --- --- ------ ---- --- --- --- --- --- ---- -------------------- -- ------ ----------------
M 9EMLA Yamagata 8 Dwarf! 15 3 3 I Absent None Medium Low 9 6 15 6 0 84 
Fukushima 7 Dwarfl 156 37 Absent Few Small High 188 473 244 
----------------------------------------------------------------------------------------------------------------------------------------
M.26EMLA Yamagata 8 Dwarf I 21 4 3 3 Absent None Medium Moderate 21 4 44 2 I 21 
Fukushima 7 Dwarfll 15 9 3 Absent None Small High 15 8 35 I l 7 4
Ishikawa 9 Dwarf I 24 9 4 0 Medium Intermediate Large Moderate 27 8 81 3 I 65 
Senshu JM 1 Miyagi 9 Dwarf I 2 I 5 4 0 Extremely low Very few Medium High 10 6 26 5 0 72 
Akita 7 Dwarf! 8 I 2 5 Absent Few Medium Slightly low O I 2 I O 40 
Nagano 8 Dwarf I 19 4 3 3 Absent None Large High 16 8 46 6 I 56 
---------------------------------------------------------------------------------------------------------------------------------------
JM 7 Miyagi 9 Dwarf I 2 I O 4 0 Extremely low Very few Small Moderate 9 I I 38 0 39 
Akita 7 Dwarf Il 14 I 3 5 Absent Intermediate Medium Slightly low 2 5 5 3 0 33 
Nagano 8 Dwarf I 21 5 4 0 Absent None None Moderate 31 6 66 6 I 81 
--------------------------------------------------------------------------------------------------------------------------------------・ 
JM 8 Akita 7 Dwarf I 7 5 2 2 Absent Slightly few Medium Slightly low O 6 I 9 0 42
Nagano 8 Dwarf I I 4I 2 9 Low None None Moderate 13 9 32 6 2 06 
M.26 Akita 7 Semidwarf 18.0 4.1 Absent None Small Moderate 3.3 68 0.26 
M 26EMLA Miyagi ， Dwarf I 21 3 42 Extremely low Very few Small Moderate 92 218 0 60 
Nagano 8 Dwarf I 19 7 35 Absent Many Medium Moderate 18 2 43 1 139 
Hokuto JM 7 Fukushima 7 Dwarf I 208 32 Absent None None High 470 76 4 2 2 
M 9EMLA Fukushima 7 Dwarf I 250 4 I Absent Few None High 516 78 7 1 58 
M.26EMLA Fukushima 7 Dwarf I 24 7 40 Absent Few None High 48 3 909 187 
Orin JM 1 lwate(Kitakami) 8 Dwarf I 27 4 36 Extremely low Very few Medium High 25 3 74 2 I 24 
JM 7 Iwate(Kitakami) 8 Dwarf I 29 5 39 Extremely low Very few Medium High 28 3 93 8 1 35 
JMS lwate(Kitakami) 8 Dwarf I 28 1 42 Extremely low Very few Medium Moderate 34 7 1003 1 60 
M26 lwate(Kitakami) 8 Dwarf! 270 36 Extremely low Very few Medium High 126 69 0 I 19 
'Relative tree size. Dwarf I equivalent to M 9, Dwarf Iequivalent to M 26, Semidwarf equivalent to MM 106 
Y Cumulative yield efficiency(kg/cmり=Cumulativeyield/trunk cross-sectional area 
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Table 7. Effect of rootstocks on fruit quality of'Fuji'in the national trial, averaged for 1994 and 1995. 
fo ,_ Soluble solids Malic acid Rootstock L ,_ Fruit weight Uni rmity of C I i Flesh 111 mness ,n t ,n t ocauon (g) o or ng (I ~, COTILc;TI COTILc;TI 
genotype f rm.t si. ze b"' (Brix, %) (g/ 100ml) 
JM 1 Hokkaido 265 Medium Medium 16 9 15 1 0.53 
lwate(Morioka) 286 Medium Good 16 0 15 2 0.42 
lwate(Kitakami) 354 Slightly good Good 15 2 13 8 0.27 
Miyagi 299 Medium Medium 16 0 15 9 0.43 
Akita 360 Medium Medium 15 7 14 4 0.38 
Yamagata 34 7 Medium Medium 15 0 16 1 0.38 
Fukushima 368 Medium Slightly good 14 2 15 5 0.36 
Gunma' 281 Slightly good Medium 14 9 15 4 0.31 
Nagano 370 Good Medium 14 7 16 0 0.38 
Ishikawa 309 Medium Medium 15 3 15 0 0.37 
・-----------------------------------------------------------------------------------------------------------------------------------------・JM 7 Hokkaido 225 Medium Medium 16 7 14 7 0.56 
Iwate(Morioka) 293 Medium Good 15 8 15 8 0.4 7 
Iwate(Kitakami) 299 Slightly good Good 15 8 15 7 0.33 
Miyagi 304 Medium Medium 15 5 15 4 0.42 
Yamagata 328 Slightly good Slightly good 15 6 16 1 0.35 
Fukushima 367 Slightly good Good 14 0 16 0 0.41 
Nagano 363 Good Medium 14 1 16 4 0.38 
Ishikawa 290 Medium Good 14 3 15 5 0.41 ・---------------------------------------------------------------------------------------------------------------
JM 8 Hokkaido 260 Medium Medium 16 5 15 0 0.54 
Iwate(Morioka) 264 Medium Medium 16.1 15.0 0.43 
Iwate(Kitakami) 309 Medium Medium 15.2 14.6 0.23 
Miyagi 312 Medium Medium 15.9 15.9 0.44 
Akita 341 Medium Poor 14.0 14.8 0.32 
Yamagata 342 Slightly good Slightly good 15.2 16.4 0.38 
Fukushima 386 Medium Medium 13.8 15.4 0.38 
Gunma 303 Slightly good Slightly good 15.1 15.5 0.34 
Nagano 380 Good Slightly good 14.6 15.9 0.34 
Ishikawa 289 Medium Medium 13.9 14.9 0.39 
----------------------------------------------------------------------------------------------------------------------------------------—ー・M.9EMLA Iwate(Morioka) 271 Medium Slightly good 15.3 14.1 0.40 
Yamagata 300 Medium Slightly good 15.1 15.6 0.39 
Fukushima 367 Medium Medium 13.3 15.2 0.40 
・-----------------------------------------------------------------------------------------------------------------------------------・ 
M.26 Hokkaido 239 Medium Medium 16.2 14.4 0.54 
Iwate(Kitakami) 344 15.2 14.4 0.29 
Akita 350 Medium 15.1 14.0 0.36 ----------------------------------------------------------- Slightly good -------------------------------------------------------―ー ・M.26EMLA Iwate(Morioka) 279 Medium Good 14.8 14.2 0.42 
Miyagi 299 Medium Medium 15.7 16.4 0.44 
Yamagata 337 Medium Medium 14.8 14.8 0.37 
Fukushima 306 Medium Medium 13.7 15.9 0.43 
Gunma 310 Slightly good Slightly good 14.1 14.8 0.39 
Nagano 363 Medium Medium 14.0 16.1 0.42 
Ishikawa 316 Medium Medium 14.0 14.7 0.39 













向のあることが推察された (Table7) . 
‘ふじ＇以外の品種に関しては，‘さんさ’ど千秋・, 北
斗＇，‘王林’でぱM.26'や'M.9EMLA','M.26EMLA'とほぼ
同等の品質の果実が生産された (Table8) . 












においては 「無」 ～ 「少」と評価され， 'M.26'と同等な
いし少なかった．気根束の発生はいずれの場所において







で 「良」と評価された (Table6) . 
穂木品種としでふじ＇を接いだ場合の早期結実性は，





















い値を示した (Table7) . 
ふじ以外の品種に関しては，‘さんさ＇と‘千秋，‘王林
でばM.26'や'M.9EMLA','M.26EMLA'とほぼ同等の品








































ら， 2002,2004) . 
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Location Fruit weight Uniformity of 
Flesh Soluble solids Malic acid 
(g) fruit size Coloring firmness content content (lbs) (Brix, %) (g/ 100ml) 
Yamagata 219 Medium Good 15.1 15.0 0.29 
Ishikawa 253 Medium Medium 11.5 14.2 0.36 
----------------------------------------------------------------------------------------------------------------------------------・ 
JM 7 Fukushima 236 Medium Medium 11.0 13.9 0.30 
Ishikawa 248 Medium Medium 11.3 13.7 0.37 
JM 8 Yamagata 270 Medium Good 14.8 14.7 0.33 
Ishikawa 254 Medium Medium 11.3 13.7 0.40 
---------------------------------------------------------------------------------------------------------------------------------・ 
M.9EMLA Yamagata 255 Medium Good 14.7 14.5 0.33 
Fukushima 235 Medium Medium 12.4 13.2 0.34 
-------------------------------------------------------------------------------------------------------------------------------. 
M.26EMLA Yamagata 253 Medium Medium 14.9 14.5 0.33 
Fukushima 253 Medium Medium 12.0 13.3 0.34 
Ishikawa 269 Medium Medium 11.5 13.6 0.36 
Senshu JM 1 Miyagi 222 Medium Medium 15.6 14.2 0.43 
Nagano 298 Good Medium 14.2 14.6 0.32 ---------------------------------------------------------------------------------------------------・ 
JM 7 Miyagi 225 Medium Medium 15.3 14.2 0.46 
Akita 308 Medium Medium 13.5 14.0 0.44 
Nagano 313 Slightly good Poor 13.5 13.9 0.35 
-------------------- ------------------------------------- ---------------------------------------------------------------------
JM 8 Akita 270 Medium Medium 14.9 14.0 0.45 
Nagano 300 Slightly good Good 13.9 14.4 0.32 
-------------------- ---------------------------------- --- --------------------------------------------------------------------・ 
M.26 Akita 243 Medium Slightly _good 13.5 13.8 0.36 --------------------------------------------------------------------------- -----------------------------------------------—ー ・
M.26EMLA Miyagi 221 Medium Medium 15.2 14.4 0.40 
Na ano 285 Medium Medium 14.6 15.0 0.33 
Hokuto JM 7 
M.9EMLA 







Fukushima 449 Medium 
Fukushima 436 Medium 
Iwate(Kitakami) 357 Medium 
Iwate(Kitakami) 339 Medium 





















Medium 11.2 13 0 0.32 
Medium 10 0 13.5 0.29 
15 5 15 2 0.19 
15 8 15 1 0.25 
15 5 14 8 0.23 
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Fig.3. Leaves of'JM 1','JM 7'and'JM 8'. 
JM 1 JM 7 
Fig.4. Fruits of'JM 1','JM 7'and'JM 8'. 
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